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Abstract. The present study follows the genetic differences between Romanian silkworm 
genotypes through RAPD-PCR technique. Four local breeds and four local hybrids were be analyzed 
by randomly 20 decamer primers (OPERON type). Of the sum of 716 bands 496 were polymorphic. 
The aim of this study is to point the genetic similarity and phylogenetic relationships among the 
strains. 
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INTRODUCTION 
 
The domesticated silk moth, Bombyx mori L. (Bombycidae: Bombycoidea) has a 
long history as an organism of economic importance. The archaeological and bibliographical 
evidences show that silkworm rearing was practiced in China about 2500 BC (Kuhn, 1988).   
The morphological traits as body color, shell weight, cocoon weight, etc. has been 
traditionally used to identify a strain (Williams et al., 1990). 
The PCR-based RAPD is technically simple and cheaper compared to the RFLP 
(Williams et al., 1990). Advantages of RAPD are simplicity, rapidity requirement for small 
quantity of DNA, and ability to regenerate polymorphisms (Yu and Nguyen, 1994).  
Random amplified polymorphic DNA (RAPD) markers developed during the last 
two decades have been successfully and largely used for taxonomic and systematic 
classification as well as phylogenetic or genetic diversity studies of plants (Rath et al., 1998; 
Sun et al., 2005; Adiguzel et al., 2006; Meimberg et al., 2006; Hug and Roger, 2007) and in 
insects like corn borer (Pornkulwat et al., 1998; Krummet et al., 2008), gypsy moth, Lymantia 
dispar (Reineke et al., 1999) and silkworms (Nagaraja and Nagaraju, 1995; Promboon et al., 
1995; Thanananta et al., 1997; Awasthi et al., 2008; Ribeiro et al., 2009). 
The purpose of this study is to unravel the genetic diversity among a few silkworm 
breeds and hybrids to use them in the breeding programs for improving the silk quality and 
quantity. 
 
MATERIAL AND METHODS 
 
To asses the degree of genetic similarity four silkworm races (AB, B75, S8, B1) and 
4 hybrids (AC29/T x S8, S8 x AC29/T, AC x B1, B1 x AC)* were selected for this study. 
* AC29/T x S8    noted A1 
   S8 x AC29/T    noted A2 
   AC x B1           noted C1 
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   B1 x AC           noted C2 
The biological material was supplied by S.C. SERICAROM S.A. Bucharest 
The experiment was developed within the Laboratory of Sericulture of the 
Department of the Technologies of Apicultural and Sericulture Products of the Faculty of 
Animal Science, USAMV Cluj-Napoca. For this study 20 decamer primers were used (Tab. 1) 
 
Tab. 1  
Decamer primers used (OPERON type) 
 
OPO-16 
OPB-17 
OPC-16 
OPA-03 
OPC-02 
OPB-09 
OPB-18 
OPQ-02 
OPF-15 
OPQ-05 
OPE-17 
OPO-14 
OPAB-18 
OPC-04 
OPAB-11 
OPE-12 
OPQ-14 
OPM-14 
OPO-19 
OPE-18 
 
To study the genetic biodiversity through RAPD – PCR method we followed 5 steps:  
 DNA extraction from the middle part of the silkgland 
 DNA quantity and purity determination 
 PCR amplification 
 Agarose gel elecrophoresis 
 Bioinformatical analysis of data.  
DNA extraction was performed by Chelex 100 that is a very quick, cheap and simple 
method (5 individuals/breed). Quantity and quality of the extracted DNA was performed by 
Nanodrop spectofotometer ND-1000. 
PCR program for DNA amplification was set according to Williams et al. (1990) 
slightly modified. 
Electrophoresis was done by 2% agarose gel at 75V between 2 and 3 hours and 
colored with SYBRSAFE. After migration the gel was visualized by UVP transiluminator. 
 
RESULTS AND DISCUSSIONS 
 
RAPD analysis. 12 primers of the 20 used primers generate polymorphic bands that 
can be used for phylogenetic relations study (Fig. 1). The study of phylogenetic relation was 
performed using TotalLab 120 program.  
DNA samples of 8 silkworms stocks were analyzed by RAPD-PCR with 20 primers.  
Total number of bands and also polymorphic bands per race/ hybrid are presented in 
Table 2. 
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Fig. 1.  DNA fingerprint with OPQ-05 primer of hybrids A1 and A2 
   
Tab. 2 
 Total and polymorphic bands number 
 
Race/ Hybrid Total number of bands Polymorphic bands Polymorphic bands % 
A1 75 33 44 
A2 88 59 67.04 
C1 105 93 88.57 
C2 97 77 79.38 
AB 79 41 51.89 
B75 89 61 68.53 
S8 96 75 78.12 
B1 87 57 65.51 
 
Genetic relationships. Genetic distances (Tab. 3) was estimated using the method of 
Nei and Li and they varied 0.28889 (B75.2–C1.4) to 0.92437 (A1.2–A1.3) with an average of 
0,58497.  In conclusion we observe among the studied silkworms groups a high genetic 
diversity. 
Between hybrids the genetic distances varies between 0.38554 (C1.4-A2.4) and 
0.92437 (A1.3-A1.2) with an average of 0.62174. 
Between races the genetic distances varies between 0.49438 (B1.5-S8.3) and 0.87603 
(AB.5-AB.4) with an average of  0.57607. 
Cluster analysis. The cluster analysis was done by UPGMA method. This method 
clustered the 8 silkworms groups into 6 groups (Fig. 3). 
Analyzing the resulted dendogram we can observe that silkworms groups are well 
grouped with two exceptions: two individuals of hybrid C1 (C1.3 and C1.4). 
This error may be due to several reasons: 
 presence of some inhibitors in the reaction 
 fragmented DNA 
 genetic diversity in the hybrid line 
The principal coordinates analysis (PCA) of the RAPD data was done by GenALEX 
program via distance matrix (Fig. 4 and Fig. 5). 
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Tab. 3  
Genetic distances using Neighbor Joinning analyze, Nei-Li coefficient 
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Fig. 2. Dendogram of 4races and 4 hybrids realized using UPGMA analysis 
 
 
Fig. 3. 3D distribution of studied groups 
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Fig. 4. 2D distribution of studied groups 
 
CONCLUSION 
 
Of the sum of 716 bands 496 were polymorphic, the polymorphic percent is around 
70%. 
Genetic distances estimated Nei and Li method varied from 0,28889 (B75.2–C1.4) to 
0.92437 (A1.2–A1.3) with an average of 0.58497.  In conclusion we observe among the 
studied silkworms groups a high genetic diversity. 
The amplification products resulting from the RAPD assay vary between strains and 
hence can be used as genetic markers and to construct linkage maps. 
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